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ELECTRODE CATALYST LAYER FORMING PASTE 



i numfaurr JP5078021 
Publication tfote: 1 998.Q3.22 

Xnvertor: AZEYANAGI NAOKO; KAWAHARA TATSUYA 

Applicant: TOYOTA MOTOR CORP 



- International. HQ1M4/BB; H01MW0; H01M4OS; HWMWO; H01 1*4*8- H01M4/9D- 
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~ European; 

AppiKcation number: JP1 9940238502 19940606 
PHorftynumborC): JP 1 9940236502 1 9940905 



Report a dot a error here 



Abstract of JP&078021 

PURPOSE: To provide an electrode catafyst layer forming 
paste capable of enhancing the efficiency of electrode 
reaction by dispersing a catalyst carrying carbon In a 
polymer ream solution and bonding a baste functional 
S^m^.^^™* 10 ring on tne surface of the carbon. 
Sf^ S I^^JI! * h efactrode ratal y^ layer forming 
paste, a basic functional group Is bonded to en aromatic 
ring on the surface of catalyst carrying carbon. The baste 
functional group Is Ionized and converted Into a catton In a 
polymer resin soMlon, and the catafyst carrying carbon 1 
is dispersed therein to form the electrode catalyst layer 
forming paste. In an electrode catalyst layer formed with 
the electrode catafyst layer forming paste, the catalyst 
carrying carbon 1 does hot coagulate, and individual 
catafyst carrying carbon 1 Is covered with a polymer resin 
2. In the electrode catalyst layer, three-phase Interface is 
formed in the vicinity of the individual catalyst carrying 
carbon 1 and reaction sites are sufficiently increased. 
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51 fu m Jz M- ± 
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(Bl)Inta.' «9JE^ FI 6*W3e*9iW 
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*SD»ft fflitr h 3 9 XT 1 #tt 
















SttWWftHtfha^iatts ha^ift 
























»an»*HT&ha*»ri#ffl ha*m» 














(74>«3BA 


#<ag± Titt ■£ OH*) 



(54) «»t>B«B?»J*«^-^ h 
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[ffWMtiOdB] 

Lit%tm&® zmtfL-t * t * 

Lfc#^**-#>&flffiB#ft£?ttftaK£in8 
[00 0 1] 
[00 0 2] 

■eft, H*B#*^«^WKfcWf«»JI«:a*U 
cofs^mes (if^itflkfW) ^TbT. r©& 

[0 0 0 3] 7V-K (zKsfcffi) : 30 
H»-»2H* + 2e' ••■© 

[0004] #y-K (8*8) : 
2H* + 2e*+ (1/2) O«->H*0 

[0005] 7V— Kt?«a>©RJfcfc J: t> Lfc7K3» 
^^>W V H' (>H a O) 0**bttft?BfflK&?1UF 

[oooe] tit, i©«Ma(t»ft»j«t«]stt, 
5 — 3 6 4 J Slciixtf, «»SHfrfcttJIiB»*-# 

ffi^L-ciHiifii-szt-eajssix-rva. ^©<t 



#fflJp8-7 8 0 2 1 

2 

ffi*MXK#flfc *lvC* ©£®& B#ft*H L mfl¥®&K'C 

t LTV**, 
[0 0 0 7] 

[*9!*«*»LJ:5fc-f*WW U*»Lfe#fe\ ±§E© 
[0 0 0 8] *-*v|*!H.^|**ft*U @# 
LTSMttrff* 5 ff <7©lB«£i&fc^tBtej&§H£ 

^-^ <»»*»js) 2tt+7 4 ±>m±xwm-r^ o 

* 9 , &*t>Wmffla&f$.M'<-x b Tftt, ftfctt&tt 
# — # v i ra&ft LteWi-e-h^ -r a-fHBStefc* L-r 
frVSCfcltfrS. ft**. 6 -Ctt. t7^y2ti, # 

[0 0 0 9] J:o-C> tOliWW^-xhffl 
«:S5©fe6fflBal$*-^> 1 3^7 w 2 icia^Hr 

-»atffib*4Hi4iiav\ ;:©&*> a*eMiiatt 
yamo-ry mm , mm&*—$^ 

[0 0 10] 

PJ©^-7 -f *>tri^-CRj^^©ia:»iBK* s «» 
[ooil] *£9!n:, ±1BWaj*ft(Wfct*fc*»-* 
[0 0 12] 



PAGE 62/96 • RCVD AT 3/26/2007 2:41 :30 PM [Eastern Daylight Tone] ' SVR:USPT0-EFXRF-1/8 1 DNIS:2738300 * CSID:61245MW1 • DURATION (mm-ss):37-04 



03/26/2007 12:17 612-455-3801 



HSML, P.C. 



PAGE 63/96 



3 

[0 0 1 4] 

jmeameftiratitt'Sfe-c^s. tut, 

fcttiMe<jSe*.'L*»t>, *a*»JSHU **-f 

*>*«Rttwaisr*H*a^ «flwtRfc ran-?* 
x) »c*fL-ctttt«)-f*>**a«:*rs. tot, i 

[00 15] *LT» £0J:5fcLXtt»Hl.»;&-#:' 
[0 0 16] ft*«2BgtottttftMttJ&B'<-* K 

[00 17] -tbTT, St*«2fS«omffitt^^fSffl 



(3) 4*PI¥8-7 8 0 2 1 

4 

[0 0 1 8J 

[0019] B#1-* J: 5 I::, -fe/Vtt, 

fca«&ir&i ot. mgffi'gtmi o<omm\z®%L 
n*y- mwmmm 1 2 & * / - F«tt«ttjg 

20 [0020] «8?!SRi Ott, **>f*^|i*ti:5-Y^- 
(«*tf^-7^*B*-#>^/u*^K»^IIS (IS 

A4 : Du PontttM) ) Tffc*»^ ^tO^ 

ill 2 0MtnfeaT-&5, 

[0 0 2 11 * y~ KffltBttKII 1 2, 7V-K«tt 
SMIKJSl 4«» *y— K6 0, T^-K5 2fc«HHr 
30 Rl 0 troWfc;frfcU Jlftfe©*? h^W^fc&fcw 
t -e. «#?SHg 1 0 eiB&fiUtJMHgttft>1IMra<!>« 

y- KimttiMi 1 2. 

7/- VflBttftMKJI 1 4 tt' % ttfllt 2: UT S^Sr 2 0 w 
iSkioi/>-c«, tats. 0 3i:tev^ii, # 

y- KWtffttttJi 12, t /— h-mmmmm 1 4 tr 

[0022] *y-K50, 

7 ?/ * *5 X If? 7 b > >9 oiA/t-Jg^K ^ ixT 
O*y-K5 0*J4:0<ry' — K5 2»ctt, *ti?ti<D± 

[00 23] ±!ELfc$J*eo»l-mfi. ««Eic«K»4 
1. 4 3*»6»j8*»^ *»3tf^) A 5 * 

0t|6Siifc«M*^tt, *y— K6 0. 7 
y - K 5 2 &5gi§ (ttft) UT, * y- KfffWittttJff 
50 12, 7/- KMUUtl 1 4 lwii]<S. -t UX. 
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5 

(, h. o) OTkAtttt-tsfiraflt i o &s® csm) 
©i2, ry-KMtmiiMi Aommm\z£*><& 

it LTitfrf 6 0 
[0 0 2 4] is2Lfc(Wt» (■feA') ©J8&X 

So 

[00251 ^1 <D^~X h^OliXS : ftli&fel?*-* 
(HNOi ) T'MfcflyiLT ttn#Siag:jK)4 0 0 

, A-jR^^asafeKai-hp-fls (-no.) 

hng (-NO.' ) ?S:*S&Tr!ig5eL-C7S/S (-NH 20 
[00 2 61 JB2«)^-^h«BHa:«U«ia»*-* 

to i w*-.* hnsxaftis-ci9&nfc«defi^->K 
v i g tcatu «*?9fi8i o tm^y 

iJvtJttB £M£S <»L.<tttt»«DftflBfffflfc*Stt 

'f^t L.T. ifWy^Ja- 5/7*0 V/l-x. 
—'rfl'ISi.XM V?u/<J — A'*-ttv J ?4l5ml -fof? 

100 2 7] Z.<0to2<0'<'-X MWlSIICJB^T, ft 

*a»feE* Lfc^K^-f titiMMRf , 7 y 
r 0 0 2 s ] ms^oiBasttttJB^AKiB^ 

-* h^KAJC^icUXmBIUUBtrjMM"«. * so 



#^¥8-7 8 0 2 1 

6 

■fv JM8 0 0fiin«!>?7os/ft'--hfc*¥lCttt3li. 
~fyy— Y\Ci. 0200 iimtf>j?£ U *H*» 

[0 0 2 9] r 5 LTWWW«»*U§'<-x 

[00 3 0] tU, ZfeOiJKLTjj&JftSifi Ofe/H 

tfyhTV* (1 2 6tX 1 00 k g/cm" X90 
&) Lfc„ £*iKJ:»K #y-K*«ffitt«Wl 2. 7 
/-KfflHSffiftH&Jgl 4*5J^fifc*h.5. fcVT?, f7a 
Vv— h $r6fc*LT;& 7- K 5 0 , 7V — K 5 2 T'&ft 

(*;v) -5. 

[00311^ L*4mStt£$r7«mttl!ttA£ft> 
[0032] ±bE tfc* V- KM«flttttfi l 

2.7/- Kfljsisftaag 1 4 3r^-r a*3ttte«ii (a 1 
mew) 0iw«ttottttiHi)cob%Tttn'r«. «■* 

fc, ^©3<i»ii4, «jfi-rs*2*i6«iHi*5ws<8i|Ena: 

[0033] QSSiS :13cm' ( 3 . 6 c m X 3 . 
6 cm) ; 
-tr/Wfigf : 7 51C ; 

ffJ&#aE:7V-K;*iH0. 2MPa (2 a t 
a) , K ! 2MP a (2 a t a) ; 

#*Jtom:fcfc : ^7>J (7-/-K*flR9 0 c C, 7J 

F*a8o , C) ; 

^^fljffi^ ; 7/-K . 5 0%. #y-K ; 2 0% ; 
[00 3 4] 

usui 
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(5) 



8 0 2 1 













ft (mA/c 


ra* ) 






No. 


(ml) 


300 


500 


1000 




it 


1 


10 


1 


0. 90 


0. 58 




« 




5 


1 - 02 


0> 92 


0. 81 






S 


a 


0- 83 


0. 66 


0. 47 






1 


1 0 


1 . 02 


0* 92 


0. 60 




1 


2 


S 


1. 10 


1 . 08 


0. 7S 






8 


8 


1-10 


1 . 08 


0, 74 






4 1 


2 


0.84 


0,88 


0. 80 


IE 


« 


5 


1 


0. 60 


o, as 


0. 45 






1 


10 


0* 98 


0. 9 1 


0. 59 




2 


2 


5 


.1 . 07 


X . 05 


0- 70 






3 


3 


1-11 


1 . 08 


0- 74 






4 


2 


0. 83 


0. B8 


0. 46 






6 


1 


0.88 


0.60 


0. 40 



[0035] zaxtti\astt&9m 

7y»a^/wfl?>«W>MMWtK (ttfPfdHK) ©*s 
****** ■BfcflfcfflBLfc (fy^No. 1, 2, 
3, 4, 6) „ o£»K ^2©^-^ HB»XfiJC48lt 

^N«. I, 2, 3, 4, 5) eCMftMKIB&JBftL, 
fc. 

[0036]^ Ut\ Jtt|H§»*-sK5' 1 g fc#"f* 7 

OV^T. I-V#ttfcai)£Lfc. Jltt, Wfeftfc?-* 
aBALfc. ttMHBM^-^l gl^-f« 77**^* 

OOmA/cm' ©4i^fc)W^$tlfclSt®JEfllSf 1 t 

[0 0 3 7] r©*l*»e>^tt^©*i|*it?fiH-3VN-CSI 
T©«lft*l,S«gl1L*:. 

[0038] tkmw<D%m!®mi& m-^t^n ° • 1 , 
2, 3) Ko^-c©r-#a>&* 1 g 

KHi*£**B!*«*a* 5 m 1 ©»•& (tvT'/vN o . 
Z) (:> 300, 5 00, lOOOmA/cm' ©&m 



S»«ES* 5 m 1 ©»£#«»■?*> «J , r©#&fc, tt 

[0 0 3 9] *L"t> itttflftcft^-CSBI-eJbaiBWH 
igfiSStfs 5 m l <om&\z-?^X<r>% 1 MiWli 

(t^Wo. 2) ttts J:SE©4ftifeffi*fcoV>-t 
J*#ffl©flKft3?fi (t^No. 2) ©nmtffiAo 
1 0~2 0%iS5^'a»l«JEE* { »feHfc. flfte, 5 0 0m 

A/cm' «±©iiims&&&i3sarc% feftttEosjPK 
[0 0 4 0] *JfcK0l©jft*Mtiik (iJ-yTWN 

o. 3) t?« s »M61fl»*-*^l gl£*frt$€f»Sffc 
jfcfta* 3 m 1 JttttiK>&V^ft©ttfWCttttft-CJ!> 5 ft 

2) ©^?amEAt) i o~2o%n^m&%m i '&bti 

It, Clitic** ft, *H*ftJ»*-#i'l 

o. 3) T-tt. *a«**lcoi*-C«lMBE»teTU 
«l:i 000mA/cm ! -Ctt*l.< 4£T Ufc. 

«B£«T?«DSfcff BO*** * 9 ffiJt-C * k (bK 
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(6) 

9 

a. 

[0041] Sfc* ^S©«»3t»«S-ettiSte»*- 

[0042] u^t, xmMinm.w^Mi'Qtts )o 

S^3O0raA/cm' *?>5 0 0mA/cm' \Z S ^ 
i/M±3 0 0mA/cm ! ^blOOOmA/em 1 «C_k 
#LfcB©a»«EO«fl*** % ^-^©f-^A-N 

ttW^«?l!itoV>TA#«ifcW?»3't , *itf, 

3 0 0mA/cm' H5 0 0mA/cm' 
^lc(±m?fili£Efl l . 104>t>l. 0 8 t D . -?:©3E 
flJ^tJO. 9 8 (1. 0 8/1. 1 0) 
3 00mA/cm' K 1 0 OOaA/cro' K_t#L 
fcRK:tt®fiSEEtt 1 . 10*>f)0. 7 3i#»K-t©-20 
gc-ft^ttO- 6 6 (0. 7 3/1. 1 0) -CfcSo ZH 
£&Lt, fttkftKtt«ft (f>^No. 2) V\t. 
GtVetlQ. 90 (0. 92/1. 0 2) , 0. 60 
(0. 6 1/1. 0 2) Ti>3„ UtoT, ^Hffiffl©® 

0 0mA/ cm 4 SLh<oa5«««***e*oXb*P 

[0043] *©i*lBWik:-op-cillWi-fi. 
fMB#«t * SUMtftoMWra t Jfci&0il©»&**m 
WE, J:EUfc*U£*J<t*^>'7'^No. ©fc©T?fc 30 
£«, C©tfeffiftfllrT?tt* $*&W**©7V-K6 2fc* 
#V— K6 Okl'FfS'tt^f^-C* SSSKttf** 

U *y-K5 0ffl(D^Sr»?lLT^'1 > ^ !» y^tf/u- 
/MJ-tt, ^<OttMlMftttcOt|>-ClMUeilWK«^ 

$J©1lt£©333lra:0. 0 0-1. 40V (vs. VH2) 
ro$HB-et?*P, -t©8}§IS££tt 1 O roV/s e c t L 40 
fc. ^rUt. 1 5^^/U&lJifi3fl«O*y--K5 0ft| 

[0 044] ;o@4*>t)^^^J:5^. 2?M^J©*& 

3 g fc*tt-*Sf*H*« 
Sit 3ralf«)5 f - >^;vN o . 3 



8-7802 1 



10 



|w*i»t*SfflSlS«>S!l*&|fi|J:t5 - 1 SZttf 

mm vit B 

[0 04 5] ftp. tiKommm m2^mm c-p^t 
sujh-s. rrom2njfiwi-cw:. wmmmte&m*- 

ft-tA4Mk*ttg 1 SJSWt W— Cfe5„ 
[0046] c <r>% 2 ftllffl^lt**H)MNIftM 

[ o o 4 7 ] $ i ©-J-* hsj&xa : 
>©jEmft«^xs ; 

sh--*-* hiasjiiae o 6 2{ca*-l& 
[0 0 4 8] EWSr©ffi»o»Mk:ftSct,H ^ 

-* hflttttfie 0 t-3V>T»M1" 5. Mffilfil 
B 6 0 ft, BIBflc 6 4 fr*A/«E«flfflrtta 6 2 fc^m 

6 2 a, 6 6a|:lt *Yyf-8 8 a*K tfcit* &, iS 

*H3:lvC»»K ttMHl»**-:Ri"* 

9 P^/v/6 Zbt, 4tA*b«r#W1-*fcfti^Hl/</i' 

[004 9] -sKi^A 9 a 6 2bfr 

6 2l*r©miE«E 6 2a fcjfilffifci&M*, E«Hf«f18*e 

[ 0 O 5 0 ] m 2 O^-T* h WttXa : flfij^S***"* 
^©^tlS ; 

1 ©-5-^ h^lSixeSrg-CiES 

tr. ^©RKtt. Jb»U&J[ll«B«i:H« 

#»S«6 2t*ai L 3J[SrJi!tMl,T. jES^^lSe 2 + 
[00 5 1] Ktfl^M^OftfiiS^^-^vii, 
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U 

*8fIi©Patt©-i' O^jfrVS) fcWWb* 
©«•£•©«{::, «M«ai»*-*^«t % tt-ta 
[o o 5 2 J :5 its 2XttM«>llRxsi*BfcWi 

»e*W Si****?* 5. m«i 

«jiw»rti*Kjav^T, -^©jEmffi©^ 

[0053] *o«i±, MRft*©mflUttJB»iftffl'« 
^UiW t |6]®©Rj£j§*, ^fcarttffilttKB 
5, 

[0054] r 5 L-T*J*Ufc» 2 StlMg©*#HBttlC 

[0055] c©*i33*t«B5*»fena»<eJ:5ic, Jg 
2 S©8W©m«*SlSS71&dyR*4-:* MUott, ttK 
5^X©.75##iffi©«J#©<IBai*jffi LrtflKEfcj&cswt 

[0056] #±#JW<D3nfcWlCov vctftW Ufc#, 
<* ^E©S©&$JB4U£^ffifflfc^Tra/rfc5fl§ 

[0057] jiBLfcswMi-ei** ms5«*&§ 

Rl 0©P5ffi£^fi#y-K5 0, 7/- K5 2©ffifl? 



(7) #g8i|Z8-7 s 0 2 1 

12 

[0 0 5 8] 

2iB%©m«^tau@^^'<-^ nci*uf, mmunc 
[iaffi©fw*^siw] 

[■1] ^WWUfilSIBaiftllMUR*^^-^ Hc*Slt 
fiKUfcm«i«!«ESfcfc«-$«l*«m^*-jR^©ia^# 

[04] xsmtoWBumsawm*-* M»htmi> 
*©^57, 

[ISI5J $2gOTfl©ttaflUU|NBj£fi]<<-.a hSrMIK! 
[@6] l»o«tftttt^jftfi^-xh)&l«tt«jWK 

[El 7 1 tt*©«raOT»£ffl^-;*h»>b&JftLfc 

30 [#^©ES,sn 
1 0"-mmcR 

l 2-*y-Kf«»WSJB 
5 o-j&y- K 

5 2 -7*/- K 

e o hasM-sw. 
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